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(54) THIN BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin battery 
with heightened volumetric energy density, without 
shorting the width of the sealing part continuous to the 
main body part of an outer casing and increasing the 
thickness of the battery. 

SOLUTION: A laminate outer casing 1 is constituted of 
an outer casing main body part 3, a first sealing part 4a 
for sealing the tip part of the outer casing main body 
part 3, a second sealing part 4b for sealing the bottom 
part of the outer casing main body part 3, and a third 
sealing part 4c for sealing the side end parts of the outer 
casing main body part. The first and the second sealing 
parts 4a, 4b are formed by overlapping these parts so as ^ 
to closely layer the inside faces of the laminate material 
each other and melt depositing the overlapped parts. The 
third sealing part 4c is formed by overlapping the 
peripheries of the end parts of the laminate material so 
as to closely layer the inside face and the outside face 
of the laminate material and melt-depositing the 

?oHp7n u'"^ ""^ ^^^""S part 4b are bent, and the 

folded parts are restricted w.th.n a range of the thickness of the outer casing main body part 3. 
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mtiiLx\^^^Vimx'm±$ixfzmm<Dmmmmcis\,^ 
^<^m^^mp^icm^i^h.xh^^~ t ^wmt-r^mm 

^K^'tty h*t<OF*^{iJffi[Wi±;^i5^$;*-r'5J; 

z^^<Dmimib^:s!.iim2mib^(Do-hcD{p'fj:< 

fri? *(f 5.ot)r D ft(fgP:J}-;^»5^ 

[w*ii3j mm.mim±^. mm^2m±URzfm 

^(omi^'^i^^n^mm^xmm^Mzhnx'h^sm 
im^m4] mmmimit^Rv^msmm2mitmi. 

-;^<Ottif:gC;ei5, iff JLotff 

[0001] 

*-L, -(D^mmi. ^mmmi:iRmi.tz^m{^:^i^^ 
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i^:^i^^(Dj^^^m±i-^m2m±^t. 

m^^ti^tiHs^^titzmm^ mmmzmiii\.x 
^^^^mxm±^titzmm(Dmmmmizmi'^. 
[0002] 

mm<o^m] m'F-m^^coybmmzi^^x. m 

(D^bm'it^miS.-t^tzibliC^ :^WM^hn. r^i' 

[0 0 0 3] tz^x\ ±mmm(Dmmx'a. ^s^^- 

75^*^'5Stil:^iig^*f$:6<](cfii0jm(f, H 1 9 
*-rj;5>{i, ^S^fr*f*Sl5 3<DIig|3Sritii:i-5mitf± 
20 35 4 a ^K($*f$gl5 3(73i£a5^itJh-r5^2itlhai 

4 b ^: . ^isf^^f^ai 3 (Di?)mm^m±-t^m 3 itihgc 

4 c irji^P^WfiSt^ti-. L;i^t, mliam 1 ^ihgiS 4 a (4. 

[0 0 0 4] z(Dx^mmmmxf±. ±i5o$D<$tih« 
40 ^~(om^x-&m.^H^i,<Dxh^tK z<ox')tmm 

t m 1 itigilcoiUM 1 tm2m±^<DmM2>tttlt'H 
Mx.tzm (L1+M1+M2) Xh'O. «?i!l<7?1||(aL 2 

50 ^mmm(D±tiiti:^^.,u^-:^^t^ 
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W = ^^.yudf^-^/ { (L 1 +M 
[0 0 0 5] ~<Dj: ^ f£^f}^i-f±(Di^m^^-^l^^-!&& 

[0 0 0 6] i.f}-\.tit>h. ^i&^(onmnmx-\t, nst 
nr-^-m^^wm-h^mmi&^i^t^%^(0':^mx'h^ 

oT. *^^^^)gA(celaLfcm?t!H4tg(D^M^:PJ?ihi:^^ 
(0[fi]±Rt57k^^-^(7)j5A(iieia Lfcmmttfgro^^-fkl^SJi: 

[0 0 0 7] ^-T*. ±iE2o<^Sff^|5]B#(^^t/^-^^- 

;4^^fe^5„ Mid. m?fe(75/i:;^cDlSAD(:iJ; ^) . f*;^^^. 
[0 0 0 8] 

[0 0 0 9] 



1 +M2) • L 2 • L 3} ••• (1) 

10 ixtzmm^^AK mmi^^zmtiiLx^-^vimx'm±^h. 
tzmm<DMmmmic)o\^^x. mmmi--m3i^±u<Do 

[0 0 10] ±m(Dtia<. mi~m3#jta5«5-^(^'> 

^^RtDTk^^cDSAf^ J; ^mMl^ttO^'fk^KJt-r 5 r 
i: ^>T' ^ , h^mm±UcoifU^M < "T -5 r t (i^H 

30 [0011]^, itihg|!t73«it(4, 75^^- hWrortffliJ 

^"f^p^imzm ^ mjxp^mmm±^mm^^xio^ ^ 

40 M;t;T-fc5„ 

[0 0 12] 4/c> *l§B^ro5t,T-W*il2feic(7?^P^ 
(4, ft*^l!2tt(75}f^^jte{cfcl,^x. milES 1 ^ihgp 

&t;^mifeM2ttihgi5{4. ^ ht^ort-faijcs 

H<Ji5m3^±gC(4 7 5^^- h*^(0|^ffliJffit^<Bij@i 
50 l5<Dm±m*K ifpipt&ff f,it, J.O^t)ft(fg15^;i;^^ 
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[0013] ±fBco$D mi m±i^Rzfm 2 

J.ot/T "5 ft ^■f^^>;^5^3S^^^*fl^§^5^73)¥;^l5ffl^*3lwM$y1- 
S :i i j; . jziBlf 1 fE«cD^?^^c^o^^-c^!iB^ L 

[00 14] sfc, ^mm<D^hx-m>^m3mm(omm 

[001 5 ] ±m(Dta mi stita!-^ 3 
fctcoT-feD, ?t&oT. mi^itu-m3mit^(Di^-r 
T. mi~'m3m±M<^oh(o<}^fj:< th\^'-i'M^com 

[0 0 161 ^fc, *^?^^75 5 *,x-tt*ll4f5«O^B^ 

(4, if*:^iia«ro^3ym?tfi,icijt.NT, mmmimit^ 

•3. m^m 3m±mty hM(Df^mmm±r-mm 
■r^^^i^^z^^-hu^om^mm^mi^'t^^. zn 
mfA^i^-^u%:mm\^xmm.^Hfzh<DxhK) . 
(^miii±^Rxfm2m±^<Doh(D^P^£< th-:&n 

i^^<Diw.^^m^icm.m^tix\^^iz t ^i^mt-t^. 
[0 0 17] ±m(Diio< . mim±^Rum2m±m 

^Mzi,(DX'^'o . msm^mtv huo^^iwm 
m±A^^mi.xiBf^^titzh(oxh'o ^ t4oT> mim 
±^Rrfm 2 m±^(D^A-n-mt^^t^m^h?^m vtzm 
^X'h^. j;-qt> mi^±^Ru^m2m±^(D^h(D 

tci 19, ±fElf*ISlf^«c<D^0^f;:io^^TlftP^LfctOt 

[0 0 181 ^?tm<D^ibX'sm^5mm(Dmm 
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x\<^^zt^mm.t-ti>o 

[0019] ±mmu < . tff "9 ft (f ^^«;:;;^f4i: 
i^m^ibcD^mM:$^^R^I,:i^h^ < t-S r i:;45x-# 

[0020] 

imm(Dmm<Dwm] [mi mm'} -^mncomKDm 
10 figsr< Hi-iiii 2(cs-^v^T. i^j.T\z.mn-ti. t^. 
m3Rxim5{^i6\.^x. mmn^B^m^fz^. i^m% 

mm-rnt^ miRzim2i,z7jk-rioii^. v—h^^tD^s 

■f*2 m7^mm) ^lizmLtz^mi^^^i^^s t . 
i:^^^U(oim^^±i-^mim±m4 ^ ^mw^^^ 

f$Si3Wi£g]5?rit±-r5M2itlhai4 b ^m^^i^U 

(Dmii^^^m±-t?>m3m±m4 c mmm 
20 im±^4 axit. wm^m^mm»2i:mj^-r^iE^ 
mmiz^ti^Mm^^tzMm:^^5 a, shAKmm 
^(C3»ffi LTV ^ s^^ilT'itJt $ ^ ^ 5„ 
[0021] mm^^m^mmit2it. mTRumsicm 

^^LxMm^m^mm^ntzmmt $t^T^^'-5„ mm 

titzmf^t^^. ■Mmm7it. ^':ik<D-kmMmi$-comm 
ic'km^mmAmm^ixtzmi^t^thx\.^^, -n^^m 

^mmi^2t-i. HSd^^t-j; 5<c, ^^^*f*gi5 3i^(c 

(EC) i: v^3i5^7U;«7-.-}f;t^- h (DEC) 
<i:7)5fliaJ:bT'3 : 7 roW^T-rg-g-SnfcZl^S^iC L i 

PF6 7551M (^/u/y 3/ h^u) com-^xmrn^titzh 

[0 0 2 2] CrT\ lli4ti^-t-J; e>(C, 
mi=^l^m^i-^yi^~hUl 8 (ffJ^:100;i 
m) <^Jr^61};'^«ittt, TyU5:='J'Agl 5 (If:;^ : 3 

o/zm) (D-:)j(Dmiz. 'y^f'>^ismmA-b^^mm 

-^0 n t'L'V^^t^S^^fllS 1 6 : SO^m) 

•3. ^^*T) ^^hxyi^v^cit'u^^A^h^^mmm 

17 (ff;Zf: 30;.m) ;5?S*^tl.7t1f JtTfeSo 
[0 0 2 3] fJf5«l#fltgi5 4 a&U!^2i+Jl:gi5 

4 b (4, USfClS^i-J; plC, 1 8 

WF^ffiiJEl 8 a[^±7555$;^-t-5j; ^ g 

ff^^^^fctjWT-fcSo milEm3i+Jhai4 c{4, 

50 El5SU5[il6(^BJt,;5.(c,T%^J;e,(-, ^^^^^^^g 



(op^mmi 8 a t^mmi s b ti^^m-i-^t^ 

^4 aS.t>*B2ttJi:^4 b (4. M 2 Rxy^m 3 \:im 
^HTl^^So ^(OXoic^ ^lftJJia5 4 a^rtffJfttfS 

[0 0 2 4] rtOj; 9t^§tihSl5^Wi5 *(f 5flfi!c 

^ icH A L T ^ ft $ * -5 1 1/ ^ 9 *^ ^ P;5ih 

[0025] Sfc. 0f'3ft (m^a-;45^»«i*<*lFi3 3 com 

[0 0 2 6] f^, m^-^Xicm^^t. ^Kf$*i$gB3 

xii. ^cD~ijxmit(Dm^tijK^ <f£^^fzn. i^m 

L 1 *5 6 5 mm (121 1 #98) , ^ L 2 3 5 mm (121 1 
, Ji:;^^ L 3 3 . 3nim (I113#.BS) t^i^Xo 

^:l«fi5c;$^^T^^5„ ^ili-rs i a f:iM i MihSi3 4 a 

(^■tlM 1 (12) 1 2 #BS) S.tP^ 2 tfihSB 4 b Oit>iM 2 
(1211 2#Bi) (4, *(i5mmi:7i5J;9(ctIfi£$ttT 

[0 0 2 7] C ±W.W^(Dmm^. 

Vs 1 8 (;ii3tt5iSaiifi{^«[^#J® 1 8 a |^±^S*a^^^ 
Ml-, m^a^:b*^l 9^^*LT, #J-iha34c^ 
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^^(4, tM:i55 3 5 mm, S 7 5 mmTfe^o 

[0 0 2 8] 1211 0l^*-rJ;5(-> fS^^CD^?^'^ 

- 1 8(^3HX^?'3?g^l2 0l^(i?gi#§:m«(*2 ^tfA-r 
So fSj, ?^#t:mS«^2tt, «m^:7-5a. Sb^Si^fe 

^i^x^^m^m^^^^^. ^(om^whthtci^m^m. 
^^{$2 ^ADffi;b 1 0Kg/cm2 xMfihx. mmm 

m-^mm^ys a, 5 b/i^^mi-sj; ^i^^^^^ms 

{*2^ia«L^c„ iffeli, 01 1 (i^^<t rro^flg 
-C% il^li^ys a, 5 b;45^aiLri/^6Pj^P^(^7 5 
^^-KWl 8^^«UTMjhL. mmJtgP4 a (^S : 
5 mm) ^JFMLfc. .S«l4;SJligsiW?§«SI 

[0 0 2 9] i«*:v^T\ rro^^c^T', K^;!)dB?£^ iu 
s.: lost:) ^2mmn^\ 7 s ^t^- h^r 1 8s.wigf 
##^<^fl^2ro*5>^l^*Lfc„ 
20 h i: v?^=9^;U*-;J<^.— h t ;45fls:?IJ±T' 3 : 7 co 

W^T'?S^StL/c^S^^»(c, ^KT-fo5L i PF6 ^5 
IM (^/U/y s/ b/U) rofiJ^T-@^?$tLfcffifi?fS^ft 

ALfcm. ro^JtffiT'iBtrBmaLfc 
^siif$2{r^^c:;i-5v5^^- bwi 8^^m,WL\^xm 

m Loo. ±|5StJi:^ 4 a t im^Pj-ffiil© 7 5 ht^ 1 
4 b (ifi : 5mm) ^ffML/c (01 2) „ d^^^X\ m 

iO sfMfl;?t!l (S$ : 6 4mm, ti : 3 5mm, ff;^ : 3 . 
3mm, i*®#45 0 0mAh) ^^tML/c„ 1^, JzlE 
mA?fSjiAIgUiP$roXS(4, T )V^-^^^%(DY7^ 

[0 0 3 0] irr-, 7 5^^- h:n-igfrW«aggi: UT 

^-y^fbt'^yT^^, TKyj^^kt'^yT^v-^tDTj^y t'=.y 

•:h'l'n^^6, •:'-'l'nV6 6, n :/ 7 

[0 0 3 1 ] ^tflg«<73)i:$li, l/imJii±5 0 0 

mJ^T, »4 L < (4 5 ;j mi^^i 1 0 0 ;j mJ^TT-fo ^ 
C U< , ^Saroli:^ {4, 0. I;ima_h20 

OymtiT, b< fil MmJi(Ji5 0 
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1 mmUT. ttf-i L< (4 1 0 mn&.Ai2 0 0 // m&i.TX' 

[0 0 3 2] Mi::, JEmm^t LTfliiaL i C o Oz 
izm'^^^ho:>X'iit£< . m^i^. L i N i 02 , Li 
Mn2 04 , *^^(4^tl.t>(^1i^f*:^T-feoTt>a< , 

[0 0 3 3] 2 wff^fli} mis ii^mmcom 2 co^j 

^Sf 19 teltYc rioted. ^1 

1^, HI 1 2^r^o^^T. i:>!tf&i-5gi555-(co 
Slitita5 4 aS.O?0 2Stihgi5 4 b^^dSf 

D *ff 1 (Dmm\ztt^^ t , f*a^^^/ui^^-^s(4 

(tVi ^ 5S0iJ tl: (J, <i^|f ;n /^ -^S {iJtiJD-f- 

ioT, ^(DJ; ^)7i^2(73?F^ffi(c:*jVNT 

[0 0 3 4] im3 (Dwm) m 1 4 it^^^mcom 3 ro^^ 

ffiC0#4!ailiT-fo'9, m 1 SiilH 1 4<73C-C^^m»fffi 

n^. r^#^m^l^*:2<7D^ffffitgit^4^lll&fkUT^g^^^T^^ 

ff$fi)cLfc::i(^5fdi(4, mi mmtmmxh^. t^. m 
1 4s.t/i!i sizfav^x. mmcommi tnit-r^^'j^ 
iz-D\'^xi-im-(ommw^^i^vx. mmit^m-t^o 

^»J;5t'V?::(^(^ftgi3 3 O^ff^i-S^iJ^iij, (5 
[0 0 3 5] [^4 0ff^^} m4c73ff^ffiT-(4, mi 

zj^mi 7\z^-txoiz^ mim±^4 a , m2m±^4 

bS.D«M3ttJtgi5 4 c;4^ ^tL-t'H V 5 1 8 cD 

iS^iEB^mi^-^i^^. :z(omt3^'%-i^^U^m^l.xm 

j^^h.tihcox^'o . ^h,h-r-<x(Dmi'-m3m±^ 
4a~4c;is, m'()^ifhix^:zt(Ditnt. mi mm 
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T, iftB^fim-rSo '(Dm4mmxi±. mimm 
tm^i'o. m3m±^4 ci-i. \^mmi s am±^mi^ 
^i^'\txmm^Ktzh(DXh^^tt-h. mm^Hfzm 
m<D^^X'\t. mi 7 (DiKmmx^-rx^iz^ ^^f*;* 

10 U:LTV^5<, (Si, rcoHJfeWJF^^igT-fj;, »l~^3^Jh 
^<^-r-iT5riff i3*lf Si pi-LfcttKir't,, ^ 1 ~^ 
3it-ltlf|l(7)p*,(^lo«i4-ji:|FP, feSU^(4, ^1-^3 

XhX\^\ 

[0 0 3 6] cm 5 wjF^^] m 5 nmmM. m 1 8 

i- J; 5 S3 itJhS! 4 c 5 hU 1 8 co^l-ffiiJS 
1 8'bm±A^^m-t^X^iZy^^^- hUl 8cDffit(5i5 

tz-hcox»y^~t<omt. mKommtmmxhi). 
20 mi 8Rum 1 9 {zts\.^x. mm(owm i t>^it^-r 

^\ =eeoT, ^ltDJgfigt|B3«(:iMlt=flhSil4 aSt>*m 
2itJlia5 4ro;^;!i5^ tff!) ftif e,i^TV^5„ 

So 1^, mimit%4 aRX3m2%^±^4h<D\.-^^i)^ 

Q±^(Dmmxt-i. m±mtmz 1 0^ s i ? 

m.. m>^. i^h.(D:)j\^iciff^ibifxi,x<. ^fc, 
iff |5*^f0»icov^Tt!if^r^filJ(!S(4;'^^^„ mit^ 

«^»T-fcSo 

S$^^< -Ct S(OT\ J: "J^* LV^;<i5, 

m-^xh^xh. ^^^miztt^xms^^iiis$^^<x' 
±m(vmmxti. ^mmmtLxn. nkm^ik 
-^i:^Lxmm^titzi^-(yff:)m,mi$-^i$.m-r=bi.o 

i,zi.xhJzv\ 

[0 0 3 7] 

[^i£0>j] [^i(E^j 1 } mmm 1 1 LT«±ism 1 (om 
50 ^(c.T^i-ffiigoam^ffiu^fco ^(Di:o\z-Lxim\^tz 



II 

: 6 4 mm :3 5mm Mi&CD 

W-Ti- ■ 3. 3mm 

«lftit^©*S: 5 mm ^ 2 J^lhaStDiti : 5 mm 
W^nM^ : 5 0 OmAh 

[0 0 3 81 Lmmm 2 ] mmm 2 1 LT(i±fB^ 2 <d 

mmroffi :6 8mm S?t!iro^^ : 3 5 mm mm<D 
: 3. 3 mm 

m 1 ^^ih^fPOitS : 5 mm ^2 ititgp«i|ii : 5 mm 
^fcffi^a : 5 0 0 mAh 

[0 0 3 9] [it^mi] mi 9iC7ik-txoi^. mim 
i-^^i^m^ h ^mm ^Htz^^ (D'Jikmx'h s r t ro^ 
1 itJhaist/^ 2 m±^(7imit. ±mmm^i i tmzx- 

fcSo ^lit-ih^<D(iiS.U«^2t^ih^<^tI, 

■mm(Dm :7 2mm mm(Dm :3 5mm mmco 

: 3. 3 mm 

M 1 itihgRcOiti : 5mm m2^±^CDm : 5mm 
*icffl:S* : 5 0 OmAh 

[0 0 4 0] [Jtl^^j2] gl2 Oii^-f-J; ^lit* 
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mmi tmmici.xmm^imLtz. {bl. ^mim± 
fc. mm<D-^mRuijicmmAii&,T<oti6<ox'h^o r 

m<^aS :6 6mm : 3 5 mm mm(0 

: 3. 3 mm 

I ^li+Jtg|5Wi|ig : 2 mm M 2 ttihgiiroilii : 2 mm 
: 5 0 OmAh 

[0 0 4 1] iit^m^) m2 nc^.-ti.oi,c, mm 

Jl:Sl5St/^2#fihSi5^Jff ijftlf, m'o^ifi\i^A^i^mm 

mmi'Lxmm^i¥mLtz. mim±^(Dm&ij^m2m 

T-fc^o Z(OJ:oi^LXi'^mLtzmm,i:. ttM 

m,x 3 twi-^, 

mm.(Dm :6 4mm MmcDm : 3 5 mm mm<D 
: 3. 6 mm 

^llt±aiO*S : 5 mm S 2 ^tltgEW*! : 5 mm 
lAM^t. : 5 0 OmAh 

[0 0 4 2] :mf^i) ±m^mMmmAi--A2R-u 

ite?mmx i~x 3(;Iiol^r. 6 ot:T' 2 o a rp"5m?!!i^ 

^mmi 0 o<@T-fc^„ 

[0 0 4 3] 
[^ 





Al 


A2 


XI 


X2 


X3 




9 0 


9 0 


9 0 


B 0 


9 0 


(mm) 


3. 3 


3. 3 


3. 3 


3. 3 


3. 6 




2 4 3 


2 2 9 


2 1 6 


2 3 6 


2 2 3 



ktmmmx i , x 3 t-h, ^xmrnmrnwiMmi^ 9 0 % 

T-fo5W(;5tLT. it^mmX2Xn^mW<gm7!)i8 0 

Al, A2RXfit^mmXl. X3*(C, Mlitjl:SP4 
aS.t/B2i=f±gI5 4 b(^1S (-ttu^'tLSmm) Jtgj 

mm) J; "9 t.Sv^^OT^ ^<^Sl/ >5>yc(t*%BJ||^A 
1. A2S:U;Jtt5?«MlX 1, X3(73;^;i5, 7k^m7!>m± 



Bfcoil^^Sco^Mk^ppx S r i: ;i5r- 1 s ir # 

[0 0 4 5] «l;5^P,B^^7b^7iJ; 
m?tilAK A2c^^5jnti;05, Vc®.m^X\\Cit 

m.X 1 T-ll, ^ 1 #f±SP 4 a SU?^ 2 itihlBJ 4 

m?iiiAi, A2(D:htK itmm.m.x wzit^x 
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[0 0 4 6] (3)-:^, frW^^vu^-^SldHLT. Jt 

^mmx 2 *%pj5mmA 1 J; •? < , Ttc^s^a; 

?tilX2T-fi. MlSt>*m2itJl:a?Srlff^)*lf-r. §i?ttiff^ 
fi)^bfc4^^Dt(tggT•$)5(t^^i:'fc, itJl:gP(0*i (2m 
m) t^oT. m?i!lW8¥S$;45, tfct!;S?lilX2 

(mydK^^S^ : 6 6mm) T'li. *Bl^mA 1 

: 6 4 mm) J; ^ < ^ ^mmMmA 2 

mm(Dm-§:^ : eSmm) J; D < . mtCJJ; C 

®?iilf*?I;e5, j^lS^f^^^tilA 1 , Jt|5?m?i!lX 2« 
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